*To the Editor:* Survival rates for very pre-term infants have risen drastically in recent years owing to successful assisted-ventilation techniques; the latest prenatal and postnatal treatments; and modern, well-equipped, and well-staffed neonatal intensive care units.^\[[@R1],[@R2]\]^ Cranial ultrasound (cUS) is the primary imaging technique for evaluating brain injury in very pre-term infants. Very pre-term infants have several unique features related to their ongoing maturation, and associated findings on cUS should be considered for accurate and early diagnosis.^\[[@R3],[@R4]\]^ The purpose of this study was to summarize the cUS characteristics of the brains of very premature infants of different gestational ages (GAs) ≤ 29 weeks to provide an understanding of the diagnosis of abnormal brain conditions.

The ethical approval from the Institutional Ethics Examining Committee of Human Research (No. sk2019-14) was obtained before patient recruitment. All participants signed an informed written consent and a full explanation was given regarding the coblation annulaplasty and its schematic procedures, and benefits and potential complications. A total of 137 very pre-term infants born at a GAs ≤29 weeks were observed. The infants had a median GA of 27^+2^ weeks and a minimum age of 22^+5^ weeks. Their average birth weight was 1002 ± 21 g, and weights ranged from 500 to 1650 g.

The youngest case was a female infant born at a GA of 22^+5^ weeks and weighing 850 g. The infant\'s cerebral longitudinal fissure and lateral fissure showed a single linear echo and a wide gap, and her brain surface was smooth with few sulci. Her periventricular echodensities (PVE) were grade II. At 3 weeks after birth, the cingulate sulcus began to appear with a short linear echo in the sagittal section. The cerebral longitudinal fissure exhibited few folds, and the lateral fissure showed short branches. The cerebral sulci significantly increased at 8 weeks after birth. Numerous sulci appeared to the side of the longitudinal fissure and on the surface of the parenchyma. The cingulate sulcus lengthened and became distinct, and gaps in the lateral fissure narrowed and branched. At 11 weeks after birth, the PVE turned to normal, the cerebral sulci developed with many branches, and the hippocampal gyrus had a well-defined boundary.

In infants born at GA of 23 to 24 weeks, the cerebral longitudinal fissure, lateral fissure, hippocampal gyrus, and calcarine sulcus showed single linear echoes with few folds or branches. The lateral fissure had wide gaps. The cerebral parenchyma was smooth without small sulci. In infants born at a GA of 26 weeks, the cingulate sulcus began to take shape and showed short dashed or single linear echoes without obvious branches. At similar GAs, infants with heavier birth weights exhibited clearer cingulate sulci and better-developed brains compared with those born with lower weights. In infants born at GAs of 27 to 28 weeks, the lateral fissure exhibited wide gaps with short branches. Deep inside the cerebral parenchyma, a few shallow sulci appeared perpendicular to the cerebral longitudinal fissure. No obvious cerebral sulcus structures were present in the shallow layer of the cerebral parenchyma. The cingulate gyrus was well developed with few branches in the sulcus. In infants born at a GA of 28 weeks, the parieto-occipital sulcus exhibited short linear echoes in the shallow layer of the parenchyma. In infants born at a GA of 29 weeks, the cingulate sulcus exhibited multiple curved branches that extended into the cerebral parenchyma. The boundary of the cingulate gyrus was essentially formed, and gaps between the lateral fissures narrowed and branched. Numerous cerebral sulci with short line-like echoes appeared next to the longitudinal fissure and the shallow layer of the cerebral parenchyma. The brain development of infants born at a GA of 29 weeks was more mature than that of pre-term infants born at a GA \<28 weeks.

The cUS images of the coronal and axial sections of the cerebellum were obtained by scanning the mastoid fontanelle. The coronal section of the cerebellum at the mastoid fontanelle showed the pontine, parts of the cerebellar vermis, the cerebellar hemispheres (including the cortex and medulla), and the cerebellar cistern. The axial section of the cerebellum showed the cerebellar vermis, cerebellar hemisphere, and fourth ventricle. Within the cerebellar hemispheres, the boundary between the cortex and medulla was clear, and numerous shallow sulci were visible in the cortex. Furthermore, the cerebellar vermis was well developed with clear surface textures and plentiful folds and showed caterpillar-like changes in full time infants \[Figure [1](#F1){ref-type="fig"}\].

Figure 1Methods of cerebellar measurement. Coronal sections (A, B) and axial sections (C, D) of the cerebellum were obtained via the mastoid window (mastoid fontanel). The distance between cerebellar hemispheres on the coronary was defined as the transverse cerebellar diameter (TCD), the distance between cerebellar hemispheres on the axial section was defined as anteroposterior cerebellar diameter (APCD), and the length of the cerebellar vermis (CVL) was measured on the axial section.

In infants born at GA of 25 to 28 weeks, the cerebral parenchyma in the cerebellar hemisphere was smooth. However, the boundary between the cortex and medulla was unclear. Few sulci were present in the cortex, and the vermis had a visible but loose texture.

In infants born at a GA of 29 weeks, the cerebellar hemisphere exhibited short, line-like shallow sulci, and the vermis was longer than that in infants born before a GA of 28 weeks.

The transverse cerebellar diameter (TCD), anteroposterior cerebellar diameter (APCD), and length of the cerebellar vermis (CVL) of the infants were measured^\[[@R5]\]^ \[Figure [1](#F1){ref-type="fig"}\], and the cerebellar measurements of 38 infants born at different GAs were averaged. The cerebellar measurements of very pre-term infants born at GAs of 25 to 29 weeks, particularly APCD and TCD, gradually increased over time. Analysis of variance revealed that changes in TCD, APCD, and CVL length between the different GA groups were statistically significant (*F* = 45.57, *P* \< 0.001; *F* = 33.51, *P* \< 0.001; and *F* = 11.12, *P* \< 0.001, respectively).

Pearson correlation analyses showed that ACD was significantly correlated with body weight and GA (*r* = 0.71, *P* \< 0.001; *r* = 0.86, *P* \< 0.001, respectively), APCD was significantly correlated with body weight and GA (*r* = 0.66, *P* \< 0.001; *r* = 0.75, *P* \< 0.001, respectively), and CVL was significantly correlated with body weight and GA (*r* = 0.71, *P* \< 0.001; *r* = 0.75, *P* \< 0.001, respectively).

In conclusion, cerebral and cerebellar structures develop in very pre-term infants (GA ≤29 weeks), and cerebellar measurements changed as the GA increased. The brain development of infants born at a GA of 29 weeks was significantly more mature than that of pre-term infants born at a GA \<28 weeks. This difference indicates an age watershed between the two groups of infants.
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